Health complaints in adolescence are common, with headache, abdominal pain and back pain among the most frequently reported complaints [1, 2] . The report of such complaints shows a gradual increase from early to late adolescence [1] [2] [3] , especially in girls [2, 4] . Health complaints then show a high stability into early adulthood [5] . In general, girls report more health complaints than boys, with sex differences increasing with age [2, 3, 6] . Health complaints in adolescence have been linked to both drop-out from high school [7] and lower levels of education in early adulthood [8] , thus suggesting a functional significance.
Introduction
Health complaints in adolescence are common, with headache, abdominal pain and back pain among the most frequently reported complaints [1, 2] . The report of such complaints shows a gradual increase from early to late adolescence [1] [2] [3] , especially in girls [2, 4] . Health complaints then show a high stability into early adulthood [5] . In general, girls report more health complaints than boys, with sex differences increasing with age [2, 3, 6] . Health complaints in adolescence have been linked to both drop-out from high school [7] and lower levels of education in early adulthood [8] , thus suggesting a functional significance.
A few studies have linked health complaints among adolescents to family socio-economic status (SES) [3, [9] [10] [11] , mirroring how health problems are commonly found to be increased in lower socio-economic strata [12] . It has, however, been hypothesised that there is an equalisation in adolescence, with smaller differences in health according to SES in this age group than in younger children and adults [13] . This might be related to the family gradually exerting less influence on the offspring, while influence from peers, potentially from different social backgrounds, increases [13] . Most previous research on social disparities in adolescent health has focused Health complaints in late adolescence; Frequency, factor structure and the association with socio-economic status on individuals from 11 to 16 years of age [3, 7, 10] . Although SES differences in health are well investigated in adults, children and young adolescents, they are still not well understood in the important transitional period from adolescence to adulthood.
Another important question is whether health complaints in late adolescence should be regarded as separate constructs (such as headache and back pain) with different aetiologies. Alternatively, such complaints may be considered as one underlying unidimensional construct, with shared aetiology and possible shared interventions. Indeed, research in younger adolescents (11) (12) (13) (14) (15) (16) years old) has suggested that seemingly nonrelated symptoms and complaints may be better reflected by a unidimensional structure [2, 6] , although this has yet to be tested in older adolescents.
based on these considerations, the aims of the current study were threefold. The first aim was to examine the frequency of health complaints among boys and girls in late adolescence. The second aim was to assess the dimensionality of the health complaints. This has been a topic of considerable interest in the literature, and we expected a unidimensional construct similar to results in younger samples. The third aim was to examine the association between health complaints and multiple indicators of SES among older adolescents, a group where this association is not well studied.
Method

Population
This study is based on data from the youth@horda-land-survey conducted in Hordaland, Western norway. All adolescents born between 1993 and 1995 living in Hordaland in the spring 2012 were invited to participate, an estimated total of 19,340 [14] . Adolescents in secondary education received information per email, and one school hour was allocated for completing the questionnaire. Those not in school received information by mail at their home addresses. The questionnaire was web-based and covered a broad range of mental-health issues, daily life functioning, use of health and social services and demographic background variables. A total of 10,253 adolescents participated, yielding a response rate of 53%.
Main outcome variable: subjective health complaints
Health complaints were measured using five items, four from the 'Health behaviour in School-Aged Children Symptoms Checklist (HbSC-SCl; headache, abdominal pain, back pain and dizziness) [15] and neck/shoulder pain that has been evaluated together with symptoms from the HbSC and has been suggested added to the list [6, 15] . Such symptoms are known to be common among adults [16] and younger adolescents [1] [2] [3] . Participants were asked to report the frequency of health complaints during the last six months on a five-point scale ranging from 0='rarely or never' to 4='about every day'.
To give information on total complaint load, a joint variable was created by summarising the five complaint items, each ranging from 0 to 4. The resulting sum variable ranges from 0 to 20, and higher values indicate a higher number and/or higher frequency of health complaints.
Complaints occurring often will be of greater importance to the individual than complaints rarely occurring. To enable investigation of the importance of complaints occurring often, the frequency categories 'more than once a week' and 'about every day' were merged into 'weekly complaints'. As in previous research based on the same sample [14] , the number of health complaints reported weekly was counted for each individual.
Background variables and independent variables
Sex and age were identified through personal identity numbers in the norwegian national Population Register. School situation included three response categories: students in school-based education, apprentices and those not at school.
The participants were asked to indicate their parents' level of education using the options 'elementary school', 'high school, vocational', 'high school, general', 'college/university less than four years', 'college/ university four years or more' and 'don't know'. The high-school categories were merged, as were the university/college categories. non-response was merged with the 'don't know' group and not included in analyses of parental education. This resulted in a three-level variable for parental education: basic (elementary school), intermediate (high school, any category) and high (college or university).
Perceived family economy was measured by asking the participants: 'Compared to others, how would you describe your family economy?' The response options were 'better than others', 'equal to others' or 'poorer than others'. Subsequent analyses were conducted in Stata v12 (Stata Corp.). The distribution and frequency of health complaints were calculated for boys and girls separately, as well as in the total sample. The percentage reporting at least one weekly complaint was investigated using percentages for mothers' and fathers' level of education and perceived family economy. The association between SES variables and mean complaint load was investigated using analysis of variance (AnOvA) with post-hoc Tukey testing. Analyses were run on the total sample, as well as stratified by sex.
Statistical procedure
Ethics
The youth@hordaland survey was approved by the Regional Committee for Medical and Health Research Ethics, Region West. In accordance with the regulations from the REC and norwegian health authorities, adolescents aged ≥16 years can make decisions regarding their own health (including participation in health studies) and thus gave consent themselves to participate in the current study. Parents/guardians have the right to be informed, and in the current study, all parents/guardians received written information about the study in advance.
results
Sample characteristics
The mean age in our sample was 17.9 years (range 17-19 years), and 53% (n=5399) were girls. In total, 98% were students in school, while 2% were apprentices and 1% were not in any form for schooling. Poor perceived family economy was reported by 7% of the adolescents, while 67% reported family economy approximately equal to that of others, and 26% reported to be better off than others. level of parental education is summarised in Table I , together with age, perceived family economy and school situation, stratified by sex.
Frequency of health complaints and sex differences
Most adolescents reported no weekly health complaint (65%). At least one weekly health complaint was reported by 35%, and at least two were reported by 20%. The mean number of weekly health complaints was 0.78 (SD=1.32). The most frequently reported complaint was pain in neck/shoulders, followed by abdominal pain, headache, back pain and dizziness.
As detailed in Table I , girls reported more health complaints than boys did; 47% of girls reported experiencing at least one weekly health complaint compared to 21% of boys. At least two weekly health complaints were reported by 11% of boys and 30% of girls. The category of complaints most frequently reported varied slightly between sexes; girls were most likely to report frequent neck/shoulder pain (28%), followed by headache and back pain, while boys were most likely to report frequent back pain (11%), followed by neck/shoulder pain and headache.
Factor model of health complaints
The results of the confirmatory factor analysis showed that a simple one-factor model of the five items assessing health complaints fitted the data poorly (CFI: 0.960; TlI: 0.921; RMSEA 0.174). Modification indices suggested that the error terms of items 'back pain' and 'neck and shoulder pain' should be allowed to correlate. Confirmatory factor analysis on this modified one-factor model showed an excellent fit to the data across all three indices (CFI: 0.999; TlI: 0.997; RMSEA 0.033).
Association between health complaints and SES
Reported health complaints were associated with parental education and perceived family economy. Among individuals reporting their perceived family economy to be lower than that of others, 51% reported at least one weekly complaint. The same was true for 34% of those who reported their perceived family economy to be equal to that of others and 33% of those reporting it to be better. At least one complaint was reported by 40% of those whose mothers had 'basic' education, 36% of those whose mothers had 'intermediate' and 34% of those whose mothers had 'high' education. The corresponding percentages for father's highest level of education were 37%, 35% and 33%, respectively.
For perceived family economy, one-way AnOvA showed statistically significant differences between groups (F[2, 9650 ]=72.9, p<0.001). As detailed in Figure 1 , the mean complaint load was lower in the 'equal to others' (mean complaint load=4.9 [95% confidence interval (CI) 4.8-5.0]) and the 'better than others' (mean complaint load=4.7 [95% CI 4.5-4.9]) group compared to 'poorer than others' (mean complaint load=7.1 [95% CI 6.7-7.5]), while there were no statistically significant differences between 'equal to others' and 'better than others'.
Mean complaint load was associated with level of mothers' education (F [2, Gender stratified analyses. As detailed in Table II , the mean complaint load was higher among both boys and girls whose mother's or father's level of education was 'basic' compared to 'high'. girls whose father's level of education was 'intermediate' compared to 'high' also reported a higher mean complaint load (p = 0.007). boys and girls who perceived their family economy to be 'poorer than others' reported a higher mean complaint load than individuals did who perceived their family economy to be 'better than others' (p<0.001 for both sexes) or 'equal to others' (p<0.001 for both sexes).
As the factor analyses showed that the items 'back pain' and 'neck and shoulder pain' should be allowed to correlate, a variable for complaint load, where the mean of 'back pain" and 'neck and shoulder pain' was included as one item, was created (scale composed from four items and ranging from 0 to 16 instead of 0 to 20). The analyses investigating the association between SES and health complaints were run as described above for this variable as well. These analyses resulted in a lower mean complaint load (as the total load possible was lower), but the association to SES remained (results not shown).
Discussion
Summary of findings
In this large norwegian population-based study, health complaints were frequent in late adolescence, with more than one third reporting at least one weekly complaint. girls were more than twice as likely to report at least one weekly complaint compared to boys. neck/shoulder pain was the most commonly reported health complaint followed by abdominal pain, headache, back pain and dizziness. The studied complaints fitted a one-factor model, when back pain and neck/shoulder pain were correlated. Health complaint load was associated with lower parental education and poorer perceived family economy.
Interpretation of findings
Frequency of health complaints. In our sample of 17-to 19-year-old adolescents, more than one third reported at least one weekly health complaint -showing, in line with previous studies of younger samples [1] [2] [3] , that health complaints are common in adolescence. Health complaints in adolescence are associated with lower educational attainment [7, 8] .
Further, health complaints show a high stability from adolescence to early adulthood [5] , and in adults, health complaints such as musculoskeletal symptoms account for about 30-50% of long-term sickness absence and disability pensions [17] . This highlights the potential importance of identification and intervention in adolescence. On the other hand, the high proportion reporting health complaints underlines the need to avoid medicalisation. Health complaints might be seen as part of everyday life in adolescence -as in adulthood [16, [18] [19] [20] . The sex differences found in this study, with girls reporting more complaints than boys, are supported in previous research [1, 8] . The excess in female reports of health complaints seem to emerge in early to mid-adolescence [21] . In girls, the prevalence of pain and health complaints increases significantly with pubertal maturation, while a more inconsistent pattern is found in boys [4] . Psychological well-being and depressive symptoms may also be related to the health complaints in this age group [21, 22] . Symptoms of depression increase with pubertal maturation, more so in girls than in boys [4] , and might contribute to sex differences in adolescent health.
The dimensional construct of health complaints. The present study supports the hypothesis that the studied health complaints constitute a unidimensional construct, corresponding with results using similar methodology in younger adolescent samples [2, 6] . Previous studies, however, included a broader spectrum of complaints. They found that items related to bodily complaints loaded on one factor, whereas items such as feeling low, irritable and nervous loaded on a psychological factor [2, 6] . The results from these and the current study may suggest a pattern of common aetiology in health complaints among adolescents. bodily pains could influence other categories of complaints, and one may speculate that the specific pain location may be less important than the adolescents' perception and interpretation of the complaints.
In the present study, the items measuring 'back pain' and 'neck and shoulder pain' were highly correlated, suggesting that they are largely measuring the same phenomenon. These items may therefore be given too much weight when used in sum scores to estimate the frequency of health complaints. However, when analysing a complaint load variable including the mean frequency of reported 'back pain' and 'neck/ shoulder pain' as one item, the association between complaint load and SES did not change much, indicating that a scale made by simple summation of the items can be used for analyses of association.
SES and health complaints. While previous research on health disparities and SES in adolescence has mainly focused on younger individuals, this study provides evidence of an association between SES and health complaints in late adolescence -in line with the inverse association between SES and health found among younger adolescents [3, 7, 10] and adults [12] . As this study investigates one age group only, we cannot determine whether the association between SES and health complains is stronger or weaker than in groups of younger adolescents, children or adults. Although SES differences in health have been suggested to be smaller in adolescence [13] , our study shows that a gradient is present and no total equalisation has occurred.
Multiple theories aim to explain why SES and health are so closely linked, and some of the association might be explained by behavioural factors. Health behaviours are thought to be established in youth and track over time, and can substantially impact on adolescent [23] and adult health [24] . Health behaviours seem closely linked to SES [25] , and adolescents in families with low SES may be less likely to eat breakfast, be less physically active [23, 26] and smoke more [26] . Smoking, physical activity, time spent at screen-based activities and breakfast consumption have all been shown to be associated with adolescent health and reports of health complaints [14, 23] , suggesting that behavioural factors at least in part can account for the association between self-rated health and SES status.
The association between SES and health in adolescence might also be related to parental modelling. Adult health is closely linked to SES [12] , and children of parents with high levels of complaints are more likely to experience complaints themselves [11, 27, 28] . Parental solicitous responses to illness complaints are also associated with increased complaint report [28] . Parental modelling also relates to health behaviour; children's fruit and vegetable consumption is consistently associated with parental intake [29] , and parental support for and own level of physical activity influences physical activity level in young adolescents [30] .
Additional theories also aim to explain the relationship between health and SES. In adults, SES is associated with improved health at every increment of social status [12] , suggesting that the association between SES and health is not only explained by basic material needs, but is also related to psychosocial factors such as health-related emotions, cognitions and behaviours related to social disadvantage [31] . Indeed, the relative standing in the hierarchy has been suggested to be more important than absolute levels of SES [32] , and perceived SES seems more closely associated with health than objective measures are [33] .
Clinical implications
In general, social health inequalities are problematic for several reasons. First, it may be seen as unfair that people of lower SES experience not only poorer living conditions but also more health problems. Furthermore, social inequalities in health are associated with social exclusion in terms of preventing an active, productive and socially participatory life. Such inequalities are also a public health issue, in that the total health potential in the population is not utilised, and an economic issue, influencing work participation and increasing public/ welfare spending.
In adolescence, a particularly significant developmental period in terms of its association with future health status and SES, health problems may contribute to lower educational attainment [7, 8] . Furthermore, parental education levels are strong determinants of offspring education level and achievement, and adolescents with lower educated parents are more likely themselves to obtain a lower education level [34] [35] [36] . In that respect, social gradients represents a double jeopardy to adolescents; they are more likely themselves to obtain lower SES due to their social origin, and they experience more health problems which may influence SES through negative associations with educational attainment. Social health gradients in adolescence may thus represent a powerful mechanism for intergenerational transmission of social health inequalities, both in terms of SES and through the associated negative health consequences.
We should, however, still keep in mind that the frequency by which health complaints are reported suggests that health complaints among adolescents, as in adults [16, 37] , are often medically unexplained rather than a sign of defined diagnosis or illness. Among adults in primary care, medically unexplained complaints are more common than clear-cut causal relationships [37] . For individuals with medically unexplained conditions, frequent testing and visits to doctors seem to provide little reassurance and can heighten worry and anxiety [38] . It seems that symptoms can be amplified by becoming a patient [39] , and that once a person is labelled as ill, he or she can be regarded or treated in ways that make recovery more difficult [38] . So even if adolescents with chronic and recurring health complaints should be taken seriously, investigating one in three adolescents for underlying disease is not feasibleand could potentially be harmful.
Rather than starting medical examination, conveying the normative nature of such complaints could be useful. Similarly, teaching coping skills and techniques to manage pain and other health complaints, as well as related avoidance, might also be effective strategies. Exposure, acceptance and commitment therapy also shows promising results among adolescents [40] [41] [42] . More research is needed in order to determine characteristics that can aid in differentiating individuals with health complaints that will affect health, future functional ability and SES from those with health complaints with little or no impact on everyday life.
As some of the association between SES and health complaints might be explained by health behaviours, universally provided advice in combination with support of behaviour change may be even more beneficial for individuals with poorer socioeconomic backgrounds [43] . Finally, policy and political interventions that limit social inequalities could also benefit health of young people [25] .
Strengths and limitations
The main strengths of this study are the populationbased design, large sample size and use of validated measures of health complaints [6, 15] . The primary limitations are the use of a cross-sectional sample precluding insight into the causality between health complaints and SES, and risk of common rater bias due to reliance on self-reported measures of health complaints and SES. In particular, individuals with negative affectivity [44] might be more likely to report both health complaints and lower levels of SES. However, adolescents have been shown to provide acceptable reports of parental education [45] , and subjective measures of SES have showed associations with health in previous research on adolescents [9] , suggesting that our findings are not artefactual.
Another limitation is linked to non-participation. We do not have information on complaint load or SES among the non-participating adolescents. It has been shown that individuals with poorer health are more likely to drop out of high school [7] . In our study, individuals not in school were less likely to take part in the survey, which might have led to an underestimation of complaint load. There is also some evidence of increased non-response in lower SES groups [46] . Although participation bias may underestimate complaint load and the proportion of participants with lower SES, it is less likely to have affected their association [47] .
Finally, only one age group has been investigated, and the strength of association between SES and health complaints can therefore not be compared between our age group, younger adolescents, children or adults.
conclusion
In this sample of norwegian 17-19 year olds, health complaints such as neck/shoulder pain, abdominal pain, headache and back pain were frequently reported, and more so in adolescents from families with lower SES. More than one in three reported at least one weekly complaint, indicating that health complaints are, in adolescence as in adulthood, common. Conveying the normative nature of such complaints and teaching coping skills and techniques to manage health complaints might be affective strategies to prevent chronicity and adverse life consequences. Also, policy and political interventions to limit social inequalities could benefit health of young people.
